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MISSION STATEMENT 
American Association of Zoo Keepers, Inc. 

The American Association of Zoo Keepers, Inc. exists to 
advance excellence in the animal keeping profession, 
foster effective communication beneficial to animal care, 
support deserving conservation projects, and promote 
the preservation of our natural resources and animal life. 

ABOUT THE COVER 

This month's cover photo comes to us from Angela Martell of San Antonio Zoo and 
features a Bateleur Eagle (Terathopius ecaudatus). This photo was a runner-up 
for AAZK's 50th Anniversary Golden Animal Photo Contest. Angela describes the 
eagle in the photo: "This is our much loved Bateleur Eagle “Flynn”. He was hatched 
in 1971, which makes him 46-years-old. The average lifespan of this species is 
around 25 years in the wild. The oldest recorded age in captivity is 55 years. 
Bateleur Eagles are a medium-sized eagle found throughout Africa, south of the 
Sahara. They are the most famous of the snake eagles and the only member of 
the genus Terathopius. They are near threatened in the wild. Bateleur is French 
for “tightrope-walker” or “acrobat” due to their acrobatics in the air. “Flynn” doesn’t 
fly much these days and he moves around slower. He recently lost his left eye due 
to a cataract, but that has not dimmed his spirit or his beautiful golden brown to 
black feather coloring. His face is just as expressive as ever. He’s always a star 
whenever he is brought out for special events or does a special painting for us. 
He has converted many non-bird lovers after just one meeting. He even has his 
own digs off-exhibit where he is spoiled rotten with head scratches by staff while 
he partakes in his favorite activity of sunning. “Flynn’s” lovable and proud spirit 
makes him always our golden animal here at the San Antonio Zoo." 
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FROM THE PRESIDENT 

Can you believe the year is already half over? Time keeps ticking by as we go about our 

daily work and home lives. As zoo keepers and aquarists we are used to managing our 

time differently each day. Some facilities may have more of a daily routine than others, 

but events ha ppen d u ri ng the day that add u p ti me wise. Veteri nary proced u res, exh i bit 

or tool repairs, and guest interactions all contribute to your day beyond husbandry, 

training and enrichment. 

There are parts of our routines we must do, so certain aspects of our day a re not flexible. 

We have all had to take shortcuts, maybe due to a medical procedure or the weather. 

We might have had to dry clean or not be able to make the keeper area sparkling clean. 

So how do you best manage your time each day. Below are a few tips to help you 

with your time management. 

Set Goals - Is there a project you want to work on besides your daily routine? Is there 

a class or talk you would like to attend? These may need to be discussed with your 

manager ahead of time. 

Plan - Run through your routine in your head. Make a mental list. What needs to get 

done and is the order I am doing it the best use of my time? 

Prioritize-What is low priority that I can postpone if there is something extra goingon 

or if I am running behind? Can I wash the enrichment items or restock supplies later? 

Reduce Distractions - Our phones give us a means to keep in touch with family and 

friends near and far and up to date with news and events. I challenge you to silence 

your notifications and keep your phone in your pocket while you do your daily routine. 

You will be surprised at how much more quickly you are able to get it done. 

Askfor Help - When there is an “extra” event going on, ask your teammates for help. 

If you are out of your area for a medical procedure or a class, they may be able to either 

switch times with shared responsibilities or clean in your area while you are away. 

Take Care of Yourself - We must start our workday earlier than most and often work 

different schedules during our work week. This can make it difficult to get enough 

rest and be energized and focused to accomplish our daily routines and projects, 

instead of engaging in activities that waste time. Look at when you can exercise and 

what time you go to sleep to help you be alert and rested. 

I have been a zoo keeper for 30 years now and yes, I am not able to work as quickly as 

I used to, but with a little planning, I am able to work efficiently and still be thorough, 

but will adjust when needed for added events. 

Thank you for your membership, 

Penny Jolly 

AAZK President 
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VVlvl I ll Vi tV til I W e-mailshane.good@aazk.org 

July 12-22, 2017 
International Herpetological 
Symposium 
Rodeo, NM 
Hosted by Chiricahua 
Desert Museum 
For more information go to: 
internationalherpetological- 
sy m posi u rn.com/40th-a nnual- 
symposium/ 

August 7-11, 2017 
International Rhino Keeper 
Workshop 
Denver, CO 
Hosted by Denver Zoo 
For more information go to: 
rhinokeeperassociation.org/ 

September 9-13, 2017 
AZA Annual Conference 
Indianapolis, IN 
Hosted by Indianapolis Zoo 
For more information go to: 
www. a za. o rg/co nfe re n ces- 
meetings 

July 31-Aug 4, 2017 
Elephants 360: Advancing 
Health and Wellness 
Cleveland, OH 
Hosted by Cleveland 
Metroparks Zoo 
For more information go to: 
ClevelandZooSociety.org/ 
Elephants360 

August 28-30, 2017 
Old World Monkey Husbandry 
Workshop 
Columbus, OH 
Hosted by Columbus Zoo 
For more information contact 
Audra Meinelt: 
Aud ra. Mei nelt@colu m buszoo.org 

September 26-30, 2017 
New World Primate 
Husbandry Workshop 
Colorado Springs, CO 
Hosted by 
Cheyenne Mountain Zoo 
To register go to: 
https://www. bpzoo.org/nwptag- 
conference-registration/ 

ASSOCIATION 
of ZOO KEEPERS 

August 27-31, 2017 

AAZK National Conference 

Washington, D.C. 

Hosted by the National 

Capital AAZK Chapter and 

Smithsonian's National Zoo 

facebook.com/AAZK2017 

August 6-9, 2017 
15th Annual Symposium on 
the Conservation and Biology 
of Tortoises and Freshwater 
Turtles 
Charleston, SC 
Hosted by the Turtle Survival 
Alliance and IUCN 
For more information go to: 
tu rtlesu rvival.org/conference 

September 5-7, 2017 
Canid and Hyaenid TAG 
Husbandry Course 
Cincinnati, OH 
Hosted by Cincinnati Zoo 
For more information go to: 
http://cincinnatizoo.org/canid- 
a nd-hyaen id-tag-h usba nd ry- 
course/ 

October 1-4, 2017 
Orangutan SSP Husbandry 
Workshop 
New Orleans, Louisiana 
Hosted by Audubon Zoo 
For more information go to: 
http://audu bon natu reinstitute, 
org/conservation- 
programs/1309-orangutan- 
ssp-workshop 

October 4-5, 2017 
Coraciiformes Husbandry 
Workshop 
Nashville, TN 
Hosted by Nashville Zoo 
at Grassmere 
Facebook and Registration 
Page coming soon! 
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AAZK Chapters - 
A Powerful Force for Conservation 

Ed Hansen 
AAZK CEO/CFO 

The following information was compiled from the 
AAZK Chapter Re-charter materials submitted in 
2017 and details the conservation spending by 

AAZK Chapters in 2016. 

On January 1, 2016 AAZK had 105 duly 

chartered Chapters within the Association. 

Ninety-five (95) of those AAZK Chapters 

made contributions to fellow non-profit 

conservation organizations or registered 

charities during 2016. 

Last year AAZK Chapters contributed 

$819,038.79 to deserving groups and charities 

around the globe. The average donation to 

conservation and charity totaled $8,621.46 

per AAZK Chapter. AAZK Chapters made 551 

individual donations to 228 different non-profit 

or charity organizations around the world. 

The primary beneficiary of the generous 

contributions to conservation from AAZK 

Chapters benefit our internal conservation 

projects, Bowling for Rhinos and Trees for 

You and Me. AAZK Chapters raised and 

donated over ¥2 million dollars ($545,079.22) 

for species and habitat conservation in 

Asia and Africa and to fund two grants in 

conservation, the BFR Conservation Resource 

Grant ($11,392.31) and the Trees for You 

and Me Restoration Grant ($14,337.92). In 

addition to these two grants, AAZK endows 

other Continuing Education, Conservation 

and Research Grants totaling over $40,000 

annually for members and non-members. 

After supporting AAZK Conservation and 

our Conservation Partners, AAZK Chapters 

donated $273,959.57 to 204 conservation 

projects, emergency relief, or other charitable 

ventures, including 37 AAZK Chapters who 

donated back to their Host Facilities support 

entity to support projects, scholarships or 

research within their facility or to deserving 

conservation projects spearheaded by other 

zoo or aquarium facilities. 

I am often asked by zoo and aquarium directors 

and managers regarding the concept and 

purpose of AAZK Chapters. The Mission of AAZK 

and our Chapters is straightforward: 

The American Association of 

Zoo Keepers exists to advance 
excellence in the animal keeping 

profession, foster effective 
communication beneficial to 

animal care, support deserving 

conservation projects, and promote 
the preservation of our natural 

resources and animal life. 

A thank you to all of the AAZK Chapters who 

work so very hard day in and day out to reinforce 

the Mission and Vision of AAZK and who 

contribute to global conservation. 



A Summary of the 2017 AAZK 
Demographic Survey 

Ed Hansen 
AAZK CEO/CFO 

From March 27 to April 30, 2017, 

a period of thirty-five (35) days, 

AAZK invited 2367 individual 

members of AAZK to participate 

in a demographic survey regarding 

the profession of animal keeping 

conducted utilizing SurveyMonkey®. 

The electronic survey contained 

twenty-one (21) questions and 

for the purpose of professional 

evolution will be compared to the 

last demographic survey conducted 

by AAZK in 1992. 

In 2017 the response rate was 

641 or 27.2% of the individual 

membership. 

In 1992 the response rate was 1.1% 

(remember paper and stamps?). 

88.57% 
have a college degree 

Question 1 

What is your Gender? 

The profession is highly populated by females 

with an 82.68% response rate. This figure 

remains basically unchanged from 1992 

when the response was 81% female. 

Question 2 

What is your Marital Status? 

The question was rephrased in 2017 to 

include “partnered”. The response rate 

was 52.27% Single and 47.73% Married/ 

Partnered. This compares to a 74% response 

of “single” in 1992. 

Question 3 

What is your Age? 

Animal keeping remains a young person’s 

profession as 56.17% are under the age of 

35 while 43.84% are over that age. Over 43% 

of the respondents are between the ages 

of 26-35. The age range compares almost 

identical to 1992 data. 

Question 4 

What is your Ethnicity? 

Diversity in the profession continues to be 

gender-based as opposed to ethnicity with 

95.1% of the responses indicated they are 

White/Caucasian, down from 98% in 1992. 

Followed by 3.28% Hispanic/Latino, 2.5% 

Asian/Pacific Islander, 1.4% American Indian 

or Alaskan Native, and 1.9% Black/African 

American. 

Question 5 

What is the Highest Level of 

Education Completed? 

While identified by the Bureau of Labor 

Statistics1 as only requiring a high school 

education or equivalent to enter the 

profession, animal keepers are highly 

educated with 88.57% holding a college 

degree (Associates 8.19%, Bachelors 

64.57%, Masters 14.02%, or Doctoral 

1.73%), with 4.09% responding they are 

currently enrolled in college. Only 7.4% 

reported that they do not have a college 

degree. In 1992, 87% of the workforce had 

obtained a college degree. 

Question 6 

What are your Gross (Before Tax) Wages? 

This question generated the most surprising 

comparison to 1992 statistics. In 1992, 

the average animal/Aquarist salary 

was $20,500. In 2017, 74.23% of the 

respondents state their salaries exceed 

$25K annually, with 34.94% reporting 

an annual salary over $40,000. Again 

referencing Bureau of Labor Statistics2 the 

average Non-farm Animal Caretaker salary 

is reported as $21,900, and 25.76% of the 

AAZK Survey respondents indicated their 

annual salaries are between 10-25K. 

1 https://www.bls.gov/ooh/personal- 

care-and-service/animal-care-and-service-workers. 

htm 

2 https://www.bls.gov/ooh/personal- 

ca re-a nd-service/a n i ma l-ca re-a nd-service-workers. 

htm 
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Question 7 

What Region of the US or Canada 

do you reside? 

The response to this question has a definitive 

impact on Question 6. When you view the 

membership rolls of AAZK you will find 

that most members live/work in Pacific, 

Central and Atlantic areas of the country 

where the cost of living is quite high. The 

survey indicates that 56% of the responses 

came from those geographic locations and 

certainly point to higher wages. 

Question 8 

Which State or Province is 

your Facility located? 

AAZK has individual members in 48 out 

of 50 states and 9 Canadian Provinces 

(Trivia!). The state with the highest response 

was California (12.22%) followed by Texas 

(6.41%), Ohio (5.56%) and Illinois (5.40%). 

Question 9 

Which of the following describes your 

Current Occupation? 

Not surprising that a Survey designed 

for Animal Care Professional would be 

answered by 83.75% of individuals who 

identify as Zookeeper/Aquarists or Leads 

(first line supervisors). AAZK also received 

input from 16.25% of individuals who hold 

Curatorial/Management/Director positions. 

Interestingly, 120 individuals responded 

with a vast number of job titles and 161 

respondents skipped this question entirely. 

Question 10 

How long have you been employed in 

the Zoo/Aquarium Profession? 

This question correlates directly to the 

age of the respondent with 60.16% of 

the responding individuals having been 

employed in the Zoo/Aquarium field for 0-10 

years, and 22.58% indicating employment 

between 6-10 years. When you look at this 

question from another angle, the response 

data indicates that 37.58% have been 

employed for less than six years in the 

profession, and seems to indicate keepers/ 

aquarists leaving the profession around 

years 4-5, around the age of 27-30, almost 

identical to numbers seen in 1992. When 

you take into consideration education 

investment, this is surprising. Economics and 

family considerations are also strong factors 

driving career change. 

Question 11 

Have you ever received an AAZK Grant? 

Statistically this question was sure to 

generate a very low response and indeed 

96.76% of respondents have not received an 

AAZK Grant. 

47.32% 
have visited a Chapter Facebook Page 

Question 12 

Does your Facility Pay or Contribute 

to your AAZK Dues? 

In 1992, the answer to this question was 

0. In 2017,13.77% indicate that their 

institution covers their AAZK Membership 

and 11.63% state that a portion of the 

AAZK Membership is paid or they receive a 

“stipend” for Professional Membership in 

any Association. On the flip side, 73.77% 

of the respondents pay their own AAZK 

Membership dues. 

Question 13 

What is your Category of 

Membership in AAZK? 

The survey was primarily designed for 

Professional Members of AAZK, as a result 

72.91% of the respondents are Animal Care 

Professionals. 

Question 14 

How long have you been a 

Member of AAZK? 

Similar to the employment question, 78.46% 

of AAZK members have been members for 

less than 10 years, with 39.15% being a 

member for less than three years. 

Question 15 

Are you a Member of an AAZK Chapter? 

Just under % of the respondents (74.37%) 

are members of an AAZK Chapter. 

Question 16 

Have you Ever Served as a Chapter Officer? 

Only 40.22% responded that they have 

served as an Officer of an AAZK Chapter. 

Question 17 

Does your Chapter Pay Your 

AAZK Membership Dues. 

Chapters that pay member national dues has 

become quite popular and many Chapters 

apply a participation matrix to encourage 

attendance at Chapter functions. However 

76.44% of the respondents state that 

Chapters do not pay their member dues while 

the remainder say Chapters pay all or part of 

member dues based on varying formulas. 

Question 18 

Have you attended an AAZK Conference? 

This question was split 60/40 with 40.44% 

saying they have attended an AAZK 

Conference. Interestingly in 1992, the 60/40 

split was opposite, with 60% stating they had 

attended a National Conference. 

Question 19 

In the Last Six Months Which Social 

Networks Have you used? 

This question was formulated and paired with 

Question 20 to compare use of Social Media 

to AAZK media opportunities. Facebook® is 

the most popular SM tool with 91.07% of 

the respondents using that platform as their 

primary communication tool, followed by 

YouTube® with 63.95%. 

Question 20 

In the last Six Months, which of the following 

AAZK Website or Media have you utilized? 

I assumed when the question was written 

that personal SM preferences would 

transfer to professional communication, 

meaning that most AAZK Members would 

gather information from AAZK Facebook. 

The majority of the responses (56.15%) 

stated they visit the AAZK website, with 

30.76% using member-only resources, while 

54.57% visit AAZK Facebook followed by 

47.32% viewing Chapter Facebook sites. 

The end result would imply that AAZK 

members gather information from multiple 

communication platforms and do not rely on 

one source. 

Question 21 

How often do you check the Employment 

Section of the AAZK Webpage? 

The animal care profession is very transient 

and it is common for keepers/aquarists to 

change employers more frequently than 

other professions. So it is surprising that 

43.75% of the respondents state that they 

never check the job board, while 43.44% 

check for jobs occasionally. 

AAZK would like to thank all 
members who contributed 
to the AAZK Demographic 

Survey. The Survey provides 
factual data when answering 
media inquiries regarding the 

profession and interesting 
information on the animal care 

profession. 

AAZK will make the Survey 
available to the Membership 

via AAZK media outlets. 
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WASHINGTON, DC • 2017 

Keepers United in Saving Species 

Please join the National Capital AAZK Chapter and 
Smithsonian's National Zoo as we celebrate AAZK's 
50th birthday - its anniversary - in 
Washington, DC August 27th to 31st. 

Conference registration is available now at 
www.NCAAZK.org. 

Early reduced registration rates ($250 full week for 
members) and $165 per night conference hotel room 
rates end 

Follow us for updates: facebook.com/NCAAZK 

Questions? AAZK2017@gmail.com 

Conference Schedule Support the Conference! 

Sunday August 27: Pre-Conf. Trip & Ice Breaker Help us fundraise: 

Monday August 28: Keynote Speaker Papers, 
gofundme.com/unitewithncaazk 

Workshops, Rhino Rally, and Town Hall Encourage your chapter to join the Chapter 

Tuesday August 29: Papers, Workshops, Poster 
Challenge at one of these levels: 

Session, and Awards Ceremony Golden Rhino - $1000 

Wednesday August 30: Zoo Day and Silent Golden Eagle - $500 

Auction 
Golden Poison Dart Frog - $250 

Thursday August 31: Papers, Workshops, 

Banquet 

Friday September 1: Post-Conf. Trips 

Golden Trout - $100 

More info at NCAAZK.org 
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Pre- and Post-Conference Trips 

THE MARYLAND ZOO 
IN BALTIMORE 

Pre-Conference Trip: Maryland Zoo: Baltimore, MD 

Sunday, August 27, 2017 (8:30 AM - 6:30 PM: please note, this coincides with the 

start of the Conference Icebreaker at the National Aquarium) 

$45/person; Maximum Number of Participants: 80 

Includes: Transportation to Maryland Zoo, zoo entry fee, behind-the-scenes tours 

and keeper encounters, catered lunch, transportation from zoo to Icebreaker event 

Post-Conference Trip 1: The Smithsonian Conservation Biology 

Institute: Front Royal, VA 

Post-Conference Trip 1: The Smithsonian Conservation Biology Institute: Front Royal, 

VA on Friday, September 1, 2017 (7:30 AM - 4:00 PM) 

$6o/person; Maximum Number of Participants: 80 

Includes: Transportation to Smithsonian Conservation Biology Institute and back, 

morning snack/drink, entry, behind-the-scenes tours of the animal facilities, 

interactive talks with SCBI staff and scientists, catered lunch. 

Post-Conference Trip 2: Huntley Meadows Park Herping Trip: Alexandria, VA 

Friday, September 1, 2017 (7:30 AM -12:00 PM) 

$22/person; Maximum Number of Participants: 15 

Includes: Transportation from hotel to Huntley Meadows and back, morning snack/drink, guided 

tour/herping experience with Smithsonian National Zoo expert. 

Post-Conference Trip 3: Rock Creek Park Nature Center Bird Walk: 

Washington DC 

Friday, September 1, 2017 (6:00 AM - 9:30 AM) 

$22/person; Maximum Number of Participants: 30 

Includes: Transportation from hotel to Rock Creek Park Nature Center and back, morning 

snack/drink, guided bird walk from DC Audubon Society avian expert. 

Icebreaker at the National Aquarium in 
Baltimore, including exhibit and touch 

tank access and visits from animal 
ambassadors. 

Keynote Speaker Steve Monfort, Director 
of the Smithsonian Conservation Biology 

Institute and Deputy Director of the 
Smithsonian's National Zoo. 

Exciting evening events, including new 
formats for Rhino Rally and Awards 

Ceremony! 

Professional Certificate Courses 
(Research, Nutrition, Reptiles & 

Amphibians) and Limited Topical 
Workshops filling fast! 
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flft' FEATURED ARTICLE 

Using Advanced Reproductive 
Technologies to Assess Avian and 

Reptilian Infertility 
Lauren Augustine1 and Sara Hallager2 

Animal Keeper, Department of Herpetology 
2Curator, Department of Ornithology 

1 & 2Animal Care Sciences, Smithsonian’s National Zoological Park, 
3001 Connecticut Ave. NW Washington DC. USA, 20008 

Introduction 
Animal keeping is an ever-evolving science that is constantly presenting 

new challenges to animal care staff. This is particularly true for staff in 

departments managing non-mammalian taxa, where large collections, 

insufficient information on animal natural history, and complicated life 

history traits further challenge staff. One such challenge for keepers in 

the fields of Herpetology and Ornithology is the incubation and successful 

hatching of eggs. Once through the many and varied challenges of 

introducing a breeding pair or cohort, animal care staff must then 

wait through incubation to learn if they have successfully reproduced 

a species. In species with short life spans, each breeding season is 

critical and assessing fertility early on is of utmost importance. At the 

end of incubation, eggs that fail to hatch are often opened to assess 

fertility. While the germinal vesicle and blastoderm can be distinguished 

in freshly laid eggs (Kosin, 1945), these structures deteriorate during 

incubation, making fertility assessment with the naked eye difficult 

(T. Jensen, pers. obs. in Croyle et al., 2015). Without the presence of 

an embryo, it is impossible to determine if eggs were infertile or the 

result of early embryotic mortality (EEM). Although fertility can often 

be determined early in incubation through a technique called candling 

which can reveal veining and early embryotic development in some 

eggs, this technique is not possible in all egg laying taxa due to shell 

thickness and/or opacity. Consequently, if the egg has failed to develop, 

eggs can appear infertile when in fact they may be the result of EEM. 

To further confound this problem, reptile eggs are often incubated 

much longerthan the incubation term, particularly with species that are 

rarely reproduced in captivity due to lack of data and the possibility of 

embryotic diapause, and are subject to microbial infections and mold. 

Many threatened and endangered species within North American 

Zoo’s and Aquaria are managed through the Associations of Zoos and 

Aquariums (AZA) Species Survival Plans® (SSP). When managing these 

programs to ensure that genetically viable sustainable populations are 

maintained, animal managers often make decisions which are based 

on limited information. When managing egg laying taxa, it is difficult 

to assess pair compatibility and fertility when the status of incubated 

eggs is unknown. Distinguishing between EEM and infertility can better 

inform animal managers when assessing breeding pairs, incubation 

methods and husbandry standards for a species. Fortunately, advanced 

reproductive technologies are now available to help animal managers 

further investigate avian and reptilian infertility and embryonic mortality 

(Croyle etal., 2015; 2016). One such technique, perivitelline membrane 

(PVM) bound sperm detection (Bakst and Howarth, 1977; Wishart, 1987, 

1997; Bramwell and Howarth, 1992) can provide some clarity when 

assessing these problems with egg laying taxa. Detecting PVM-bound 

Table 1. SNZP bird species tested using PVM 

Common name Species No. of eggs tested Method of incubation Days incubated Reason for testing Findings 

King Vulture Sarcoramphus 
papa 

1 Parent 27 days Pair believed post- 
reproductive 

No sperm detected 

Brown Kiwi Apteryx mantelli 1 Parent 29 days Assess pair fertility No sperm detected 

Socorro Dove Zenaida 
graysoni 

1 Parent 6 days Assess pair fertility No sperm detected 

Kori Bustard Ardeotis kori 4 Incubator 23 days Assess fertility of 
male undergoing 
chemotherapy 

No sperm detected 

Kori Bustard Ardeotis kori 1 Incubator 23 days Assess fertility of 
new male 

400+ sperm detected 

Table la. non-SNZP bird species tested using PVM 

African Penguin Spheniscus 
demersus 

3 Parent 11-16 days Assess pair fertility No sperm detected 
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Kori bustard sperm heads. Photo by L. Augustine. 

sperm can verify successful copulation, sperm production and sperm 

functionality (Croyle et al., 2015). 

At the Smithsonian’s National Zoological Park (SNZP), husbandry 

professionals have begun utilizing PVM-bound sperm detection with 

several species of birds and reptiles (For a description of method, 

see Croyle et al., 2015.). The PVM in avian and reptilian eggs trap 

spermatozoa that are present between the membrane and the ovum 

(Bakst and Howarth, 1977). Analyzing stained sperm nuclei on the 

PVM with ultraviolet fluorescence reflects the number of spermatozoa 

present during fertilization (Wishart, 1987; Birkhead et al., 1994). It is 

important to note that these data are qualitative and minimum sperm 

concentration for fertilization is not available with this method. 

In the SNZP bird collection, PVM-bound sperm detection was used to 

inform the breeding status of eggs from king vulture (Sarcoramphus 
papa), brown kiwi (Apteryx mantelli), socorro dove (Zenaida graysoni) 
and kori bustard (Ardeotis kori). African penguin eggs from a non-SNZP 

collection were also analyzed. The results of the PVM analysis of these 

species are listed in Table 1. 

Case Study 1: Kori bustard (Ardeotis kori) 
A 22-year-old male kori bustard at SNZP being treated for myxosarcoma 

(Sander et al., 2015) received oral cyclophosphamide to control his 

tumor growth. Cyclophosphamide has been shown to have a negative 

effect on testis weight and decrease testosterone levels in mice 

(Elangovan et al., 2006). Despite the bird exhibiting normal breeding 

behaviors and weight gain typical for the species and individual during 

the summer of 2014 (S. Hallager, personal observation, 2014), eggs 

laid by the breeding female were infertile. Over 50 fertile eggs were laid 

by this pair between 2003 and the sudden appearance of infertile eggs 

in 2013 (despite observed copulation) was suspected to be related to 

the use of cyclophosphamide (S. Hallager, personal communication, 

2016). PVM analysis was used to confirm the absence of sperm in 

four eggs implying that the male had been rendered sterile by the oral 

chemotherapy. 

Case Study 2: Kori bustard (Ardeotis kori) 
An egg from an eight-year-old female kori bustard and an eight-year-old 

male kori bustard was examined for the presence of sperm following 

a 23-day incubation in an incubator using standard SNZP protocol for 

kori bustards. Candling detected no embryonic development. Upon 

Slender-snouted crocodile sperm 200x magnification. Photo by L. Augustine. 

analysis of the perivitelline membrane, over 400 sperm were found. 

The presence of a large number of sperm suggests the egg was fertile, 

but for unknown reasons did not develop. Two subsequent eggs from 

this same pair hatched. 

Although PVM-bound sperm detection has been used with multiple 

bird species, this technique is only now being explored with other egg 

laying taxa. First demonstrated with Chelonians in 2016 (Croyle et al., 

2016), this technique is only now being utilized in reptiles. Because 

crocodilian eggs are similar to those of chelonians, this technique was 

tested on crocodilian eggs at SNZP. The results for each crocodilian 

species assessed are outlined in Table 2. 

Case study 3: Cuban crocodile (Crocodylus rhombifer) 
At SNZP, PVM analysis was used to evaluate the fecundity of Cuban 

crocodiles (Crocodylus rhombifer). It is the first time this technique has 

been used in a crocodilian (Augustine in preparation). With two breeding 

groups of C. rhombifer at SNZP, differences in reproductive output left 

keepers questioning the best social situation to increase reproductive 

output. Furthermore, both males had histories of genital injuries that 

could be impedingfertilization. PVM-bound sperm detection was used to 

compare sperm densities within three different clutches of C. rhombifer 

Crocodile Sperm 400X magnification.tif 
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Table 2. 

Crocodilian species tested using PVM at SNZP 

Common name Species No. of eggs tested Days incubated Reason fortesting Findings 

Cuban Crocodile Crocodylus rhombifer 79 1-120 Assess eggs that failed to 
develop 

Sperm detected in all eggs 

*Chinese Alligator Alligator sinensis 20 1 Assess pair compatibility/ 
fertility 

No sperm detected 

Table 2a. Non-crocodilian species tested using PVM at SNZP 

Fresh Water Crocodile Crocodylus johnsoni 3 ~75 Assess pair compatibility/ 
fertility 

Could not assess, no membrane 
was recovered due to degradation 

Gharial Gavialis gangeticus 4 31 Assess eggs that failed to 
develope 

Sperm detected in all eggs 

*Slender-snouted 
Crocodiles 

Mecistops cataphrac- 
tus 

9 ~60 Assess pair compatibility/ 
fertility 

Sperm detected in all eggs where 
membrane was recovered (n=2) 

*No eggs in these clutches banded 

eggs. The results showed that housing a trio may not be the ideal set up 

for reproducing Cuban crocodiles (Augustine, in preparation). 

Conclusion 
In an effort to advance animal husbandry, animal managers should 

employ available advanced reproductive technologies to ensure 

population goals are met. It is vital to remember that the animals in our 

care are representatives of their species and as animal managers and 

husbandry professionals, we utilize these individuals for captive breeding 

programs and educational outreach to conserve wild populations. 

With increasing threats to the world’s species, it is imperative that 

captive management capitalize on the genetic material currently 

being maintained at zoological facilities. Increasingly, this entails 

using advanced technologies to ensure that genetic variability and 

sustainable populations are maintained. Although many zoological 

institutions do not possess the necessary equipment to perform 

advanced procedures such as PVM-bound sperm detection, forming 

collaborations with zoos, aquariums, research centers or universities 

that do possess the necessary equipment could provide extremely 

valuable partnerships. These collaborations create the opportunity to 

further advance reproductive sciences, unite disciplines and advance 

conservation on a larger scale. 
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BIG CAT INTERNSHIPS AVAILABLE 

Join us in 
“Saving Tigers One by One” 
As seen on Animal Planet® 

“Growing Up Tiger” 

Learn about Big Cat Management. Internship involves 

Animal Care Apprenticeship and Public Education. 

We offer experience that counts towards employment. 

TIGER MISSING LINK FOUNDATION • TIGER CREEK WILDLIFE REFUGE • Apply at: www.tigercreek.org 
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CALL FOR 
PAPERS! 

Dedicated 
Issue on 

Waterfowl 

Papers will be accepted on all topics related to waterfowl, 

including but not limited to advances in husbandry, 

behavioral management, conservation, reproduction, new 

trends and emerging topics affecting waterfowl. 

For submission guidelines, to place an ad, or to sponsor 

the issue, please contact the AKF Editor Shane Good at 

shane.good@aazk.org. 

Deadline to submit articles for this special dedicated issue 

is September 1, 2017. 

At the 25th Anniversary mark in 1992, membership was at nearly 

2600 members from 47 states, 5 Canadian Provinces and 23 foreign 

countries! Where do those numbers fall today, another 25 years 

later? 

Check next month's AKF for the answer! AAZK recommends you remember 
the answers for the 2017 Nations! Conference in Washington, D.C - there will 

be prizes! 

Last month's answer: 
The very first chapter of AAZK was founded at San Diego Zoo in 1967 by the "Magnificent Seven", 

all keepers at the San Diego Zoo. 
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CONSERVATION STATION 
COORDINATORS: Lauren Augustine, Smithsonian's National Zoological Park 

Crocodile Research Coalition: 
Seeking to Preserve Crocodilians and 

their Habitat throughout 
Central America 

Dr. Marisa Tellez 
Crocodile Research Coalition Co-founder, Executive Director 

Member of the IUCN/SSC-Crocodile Specialist Group 

Central America is home to three crocodilian species: Caiman crocodilus 
(Spectacle caiman), Crocodylus acutus (American crocodile), and C. moreletii 

(Morelet’s crocodile). None of the above species face immediate extinction, 

and have generally recovered from past overexploitation 

thanks to the implementation of management programs 

and enforcement of wildlife protection laws. 

However, present trends of habitat loss, 

poaching, environmental pollution, 

and careless attitudes reflecting 

the lack of education and 

knowledge about these 

animals threaten their 

future survival. 

American crocodile, Crocodylus acutus. 
Photo by Marissa Tellez. 
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Dr. Tellez capturing an American Crocodile, 
Crocodylus acutus. Photo by Miriam Boucher. 

The Crocodile Research Coalition (CRC) is 

a non-profit [501(c)3 certified in the United 

States] based in southern Belize promoting 

the conservation of crocodiles, caimans, 

and their habitat throughout Central America 

through community involvement, research, 

and education. Scientific research is the 

foundation of the CRC, using scientific data 

to implement translational ecology (= utilizing 

scientific data to assist government and 

lawmakers in implementing the appropriate 

conservation management plans and 

laws). Currently, the CRC is leading the 

nationwide Morelet’s crocodile population 

survey. The last thorough survey of Crocodylus 

moreletii (Morelet’s crocodile) in Belize was 

conducted in the mid-1990s, and suggested 

thatthe Morelet’s crocodile had recovered from 

past exploitation. This assessment contributed 

to the conservation status as Least Concern 

by the IUCN Red List. However, since the mid- 

1990s there has been scattered data on the 

population status of the Morelet’s crocodile, 

and knowledge of the current population is 

data deficient. By request of the Belize Forest 

Department (BFD), the CRC is conducting 

nocturnal eyeshine, capture, nest and habitat 

surveys. The data collected will provide the BFD 

with the information needed to implement the 

appropriate management plan, ensuring the 

conservation of the species, while at the same 

time mitigating human-crocodile conflict. This 

survey has also included continuous crocodile 

training of various BFD rangers and officers 

across the country, increasing the number 

of qualified trained personal ready to rapidly 

respond to problematic crocodiles, as well as 

provide a foundation for a national crocodile 

conservation and management program. 

Although our main focus is the conservation of 

crocodilians and their habitat, we believe that 

the conservation success of crocodilians is not 

only dependent on direct conservation efforts 

of the focal species, but also an understanding 

of how these predators interact with their 

environment and other wildlife, as thriving 

and long-lasting conservation management 

is dependent on preserving the integrity of 

ecological interactions. Thus, we also are 

interested and promote research projects 

targeted towards other local flora and fauna. 

We started a long-term monitoring project of 

Placencia Lagoon and Caye Caulker to assess 

how environmental and anthropogenic impacts 

affect crocodilian ecosystems. This biodiversity 

survey includes: 1) Performing population 

surveys of the fish and birds (soon we will 

include terrestrial surveys), 2) Dissections 

on a sample of the fish population to look 

for parasites, as a healthy level of parasitism 

is an indicator of a healthy environment, 3) 

Dissections of snails to assess the species 

richness and biodiversity of the free-living 

community, 4) Water tests for salinity, pH, and 

heavy metals, and 5) Crocodile captures and 

investigations into crocodilian parasites. A 

scute sample of the crocodile is taken to test 

for heavy metals giving us a good snapshot of 

the current level of heavy metal accumulation 

of the croc. The parasites are also tested for 

heavy metals, as they bioaccumulate heavy 

metals over time, giving us a better picture or 

the full exposure of the pollution that crocodiles 

and the environment are exposed to. 

Local students learning how to survey for crocodiles 
and take scientific data. Photo by Marissa Tellez. 

Besides the scientific research, educational 

outreach is a big component of the CRC daily 

activities. We believe community involvement 

is the cornerstone to conservation in the 

region, and we are continuously working 

alongside schools and other organizations to 

empower communities on the Dos and Don’ts 

of co-existing with crocodiles, and identifying 

wildlife champions in communities. One of 

our most successful community initiatives is 

called Next Gen Croc. In collaboration with 

Forest and Marine Reserve of Caye Caulker 

(FAMRACC) and Ocean Academy High School 

Morelet’s crocodile, Crocodylus moreletii. Photo by 
Miriam Boucher 

on Caye Caulker, we have started a student 

led monitoring program of the American 

Crocodile population to assess the stability of 

the population via eyeshine surveys, that will 

soon become a tour (the price of the tours will 

go towards FAMRACC and CRC collaborative 

efforts in protecting crocodile habitat on Caye 

Caulker, as well to help pay for the students’ 

tuition). Students from Ocean Academy have 

been mentored about the basic biology 

of American crocodiles as well as how to 

perform a basic eyeshine population survey. 

At the end of the school year, CRC will analyze 

data with Next Gen Croc students and help 

the students write-up an annual report for 

BFD. The information gathered during their 

monthly surveys will be kept in an ongoing 

database and used to monitor the stability of 

the population, and assist the CRC, FAMRACC, 

and BFD to manage the crocodiles and their 

habitat. Overall, the principal idea of Next Gen 

Croc is to foster the next generation of wildlife 

enthusiasts and advocates that can have a 

positive impact on local crocodile conservation, 

while also assisting students build a strong 

foundation in scientific research. It is intended 

that some of our outreach programs such 

as Next Gen will re-establish cultural linkage 

between crocodiles and Belizeans, reigniting 

pride in the species, further promoting a 

country-wide sentiment of species protection. 

Given the recent interest in crocodile 

management, education, and current efforts 

by various stakeholders, we believe Belize is 

entering a ‘second renaissance’ of crocodile 

conservation (the 1st being in the 1990s) that 

will be favorable for the American crocodile, 

Morelet’s crocodile and local communities for 

generations to come. 

Internships are available for those interested in 

pursuing wild life and conservation research, and 

we are available to assist any graduate students 

in their projects. For more information about the 

Crocodile Research Coalition, head to our website 

www.crocodileresearchcoalition.org and keep 

updated daily on our Facebook Page! f!^ 
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SAFETY 

Lock and Shifting Safety 
Dominic Dongilli and the Safety Committee 

- American Association of Zoo Keepers 

Introduction: 
The number of locks that animal keepers open 

and secure on a daily basis is higher than 

one would initially assume. Safely operating 

numerous locking and shifting mechanisms is 

one of the most important tasks of an animal 

keeper’s job. Ensuring safe operation of these 

devices is imperative in maintaining a safe 

environment for all staff, visitors and animals. 

Furthermore, it is indicative of the broader 

safety culture of the organization and is a great 

place to begin reviewing and implementing a 

more formal safety protocol. 

Key Factors and Considerations 
for Safety Protocols: 
In order to establish effective lock safety and 

shifting protocols, animal care staff must 

accurately assess the risks associated with 

each animal species under their care. There 

are a multitude of factors to consider when 

gauging these potential risks including: the 

sex of the animal (male vs. female animals 

of the same species especially when sexually 

dimorphic), behavioral profiles and tendency 

towards aggression, individual histories and 

profiles, predator status, and whether or not 

it is a USDA-permitted invasive species. It is 

important to note that the knowledge gained 

from considering these factors do not only 

establish well-informed crisis management 

protocols but also proactive efforts to create 

the safest working environment. 

Best management and safety decisions 

are made when risk assessments are 

considered and evaluated within the context 

of the institution - both the staff and physical 

environment. Safety considerations may be 

universal, but how they translate into effective 

policy and procedure for any given institution is 

unique. There is no effective "one-size-fits-all” 

policy. Nonetheless, there are several attributes 

and practices of safety-oriented animal care 

staff and it is imperative for all animal care 

professionals to develop those skills. 

Habits of Safety-Conscious Zookeepers: 
The most important aspect of animal safety is 

to eliminate all assumptions from the decision 

making process. One can never rely on second 

hand information regarding the location of 

animals within an exhibit. Every keeper must 

make it a habit to visually locate all animals 

for him or herself, and physically check the 

security of each lock and shift door that form 

a secure perimeter. 

Keepers must know how many animals should 

be in the area and locate those animals before 

entering any animal area. The absence of an 

animal in a given area is not confirmation of its 

location and subsequent proof that an animal 

area is empty. Furthermore, keepers should 

take note of the exhibit or holding spaces 

to which animals have been given access. 

Keepers must confirm that all appropriate 

service doors and shift doors are closed 

completely, correctly and securely in order to 

conclude a perimeter is secure. 

Whenever leaving an area, keepers must 

secure all doors and locks as if they were 

leaving without the intent to return. Leaving 

unsecured doors and locks “just for a 

moment” puts lives at risk. Conversely, one 

can never assume an area is how it was left; 

that locks and doors are secure because 

they were at an earlier time. Double check 

everything - trust only oneself and maintain 

constant focus on locks, keeper service doors 

and animal shift doors. 

Safety Systems/Methods for Success: 
Each facility has different ways of ensuring 

success. Selecting appropriate techniques 

and consistently implementing them may be 

beneficial to improve safety and insure safe 

working practices. However, none of these 

methods can replace the crucial act of visually 

confirming the location of all animals and the 

secu rity of the locks and doors form ing a secu re 

perimeter. Suggested aids and techniques are 

described here: 

Safety Committee 
“Golden Rules 

of Lock and Shift 
Safety” 

1. Confirm the safety and 
location of all animals 
on and off-display 
whenever entering an 
animal area. 

2. Confirm the safety and 
location of your fellow 
keepers whenever 
securing animal areas 
and moving animals. 

3. Always lock up an 
enclosure if you have 
to walk away. Even if 
you’re “just walking 
away for a second.” 
(Don’t dummy lock!) 

4. Keep accurate tool 
accounts. Count when 
entering an enclosure 
and again when leaving. 

5. Effective communication 
is key. 
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Whiteboards and Door Markers: 

It is possible to use whiteboards or magnetic 

labels on all animal enclosure entrances and 

shift doors for safety purposes. Each door 

should be labeled with a name or number, as 

well as information regarding all animals that 

have current access to the area. Once animals 

are shifted, these labels can be moved or 

replaced with labels identifying the enclosure 

as vacant. Following this method, every door 

should be labeled with information regarding 

what animals might be encountered behind 

it. This technique should only be considered 

if the whiteboard is placed on a portion 

of a door that is solid and, thus, does not 

impede visual access to animals and relevant 

animal areas. It should be noted that the 

Occupational Safety & Health Administration 

(OSHA) does have regulations for machinery 

and mechanisms, including doors and locks, 

that prohibit modification that may compromise 

the integrity of the device. Keepers should 

consult their workplace safety officer or local 

OSHA compliance official with any questions. 

Another method of ensuring success is to keep 

a whiteboard in the keeper area. Use electrical 

tape to make a diagram of the building and its 

animal holdingspaces. Keepers can then mark 

which animals are in which exhibits or holding 

areas. This board can then be consulted for a 

summary of animal exhibit spaces. 

Verbal Communication: 

Verbal confirmation can also be used to check 

animal locations, locks, and doors. This method 

requires keepers to clearly vocalize the location 

of the animal once they are found, that all doors 

and locks are secure, and the empty animal 

area they wish to enter. For example, “There 

is one animal in this building. This animal is 

currently located in Exhibit 2 and I see that 

the shift gate between Exhibit 2 and Holding 

Unit 2 is closed. I can safely enter Holding 

Unit 2.” Taking the time to verbally verify this 

information forces keepers to slow down and 

confirm each step, again minimizing the room 

for error. This information can either be relayed 

to a second person or spoken out loud as a 

verbal checklist for oneself. In addition, be sure 

to visually and verbally confirm the location 

of any staff or volunteers that are also in the 

area and may have operated security doors or 

accessed any relevant animal areas. 

Two-Person Protocols (and Beyond): 

Some facilities have instituted a two-person 

protocol for working in dangerous animal 

areas. Such protocols may be advantageous if 

a social grouping of animals are being moved, 

or complex shifting systems are laid out over 

multiple levels of a building that require more 

than one set of hands to operate. The concept 

behind this method is that two pairs of eyes are 

better than one - a second person can help 

to verify the security of all locks and doors. 

In an emergency, this person can also call 

for help. However, a second person can also 

be a distraction if excessive or unnecessary 

conversation occurs. While shifting, entering, 

and securing animal areas it is of the utmost 

importance that each person’s full attention is 

given to the task at hand. 

If keepers are working in a two-person 

team it is also important that there is clear 

communication and well-understood roles 

for each keeper. This can include designating 

one person to operate doors while the second 

observes and follows behind to check locks. 

For two-person protocols to succeed, verbal 

and visual confirmation in addition to a well- 

established protocol with clear expectations 

is necessary. 

If there are additional keepers, facilities, 

or horticulture staff working in dangerous 

animal areas beyond the designated shifter(s), 

or keepers must separate while shifting is 

occurring, two-way radio communication 

should be utilized. This allows for all staff 

members to keep track of animal movements 

and the location of their fellow staff members. 

Such communication is effective so long as it 

is conservative, judicious and requires verbal 

confirmation of the message from all intended 

recipients. The more frequent and lengthy 

radio communications are, the more likely staff 

members may be to “tune it out” - negating 

its potential effectiveness. This certainly is the 

case if multiple departments or animal areas 

are utilizing the same radio channel and not 

all messages are directly pertinent to those 

receiving the messages. 

Lock Maintenance 
The “human side” of lock safety is not the only 

consideration, however. The physical facilities 

in which animals are housed, and the tools to 

secure them, must be in top working order. 

The structural integrity of perimeters and 

doors should be under constant evaluation 

and, most importantly, locking mechanisms 

should be kept in tip-top shape to minimize 

the risk of failure. The first sign of failure 

is often a “sticky” lock with a core that is 

difficult to turn and subsequently unlatch. Lock 

maintenance and quality checks should be a 

part of regularly scheduled preventative safety 

measures. Consult manufacturer directions for 

frequency of maintenance and recommended 

lubricants, which vary amongst manufacturers. 

For instance, some manufacturers recommend 

graphite whereas others recommend specific 

formulations of spray lubricant. Furthermore, 

physical medium, graphite powder vs. spray, 

can have an impact; powder seems to be the 

medium that has a longer-lasting lubrication 

effect. 

Conclusion: 
Securing locks and safely shifting animals is key 

to maintaining a safe environment for animals, 

staff and guests at zoological institutions. 

Furthermore, it is the essential safety 

responsibility of the animal care professional 

in his or her day-to-day work. Each institution 

and its needs are different, but it is clear that 

the path to safety success with securing and 

shifting animals always includes thoughtful 

and clear protocols, effective communication, 

attentive staff and well-maintained facilities 

and tools. The Safety Committee encourages all 

animal keepers to take a critical look at how this 

practice plays out at their facility, how it reflects 

the broader safety culture, and subsequently 

brainstorm ways to improve upon this daily 

task to make a positive impact on staff, guests 

and animals. 
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Working with a Worried Wallaby: 
Strategies for Training Fearful Animals 

Ellen Dreyer, Animal Behavior and Wellness Coordinator 
Brevard Zoo 

Melbourne, FL 

Abstract 
Performing basic husbandry tasks can be nearly impossible when the 

animal would rather run from you than run to you. Austral/Asia keepers 

at Brevard Zoo had been managing a swamp wallaby (Wallabia bicolor) 

for five years without successfully desensitizing him to the presence of 

keepers in the exhibit. In an attempt to reduce his stress and better 

monitor his health, the Austral/Asia team devised a new training strategy 

focused on increasing the swamp wallaby’s comfort and encouraging 

him to participate in training sessions with an end goal of obtaining 

voluntary weight measurements. However, bringing the scale behavior 

under stimulus control proved challenging. Due to his reclusive nature 

and wariness of people, he had never made progress in training 

sessions. The revised training plan included increased desensitization 

work using counter-conditioning, scheduled reinforcement sessions to 

build behavior history, use of a laser pointer instead of a traditional target 

pole to allow increased distance from trainers during training sessions, 

and precise communication among all trainers. After implementing the 

new training plan keepers saw a drastic reduction in stress behaviors 

and voluntary weight measurements are now obtained monthly. 

Introduction 
The swamp wallaby has the distinction of being the only totally solitary 

macropod. In the wild they are secretive and elusive (Staker, 2006). 

The Brevard Zoo houses a male swamp wallaby named Thumper in the 

Austral/Asia area of the zoo. Thumper is a naturally reclusive animal, 

much like his wild counterparts. He has a large flight distance, which 

can make routine husbandry like visual exams difficult. Some days, 

just getting a visual assessment on Thumper’s general condition and 

behavior took up to 30 minutes as he bounded from bush clump to 

bush clump, likely in an effort to hide. The Austral/Asia keeper team 

had been trying to desensitize Thumper to keeper presence for years 

without much progress. Several medical issues requiring him to be 

kept in a holding stall and restrained to receive medical care set back 

attempts to increase his comfort around keepers. When approached 

by people, Thumper exhibited stress behaviors, including stomping his 

feet hard, attempting to flee, charging, licking his forearms, and body 

trembling (Corradin, 2006). His medical issues increased the need to 

obtain regular weight measurements in order to check his body condition 

and dose medicine as needed. Thumper was minimally successful at 

targeting a lollipop-style target. He would target a couple of times for 

his favorite reinforcers but was reluctant to move far from the bushes 

where he spent a large part of the day, and would often dart away rather 

than participate in the training session. Ready to try something new, 

we overhauled his training plan and used a multi-pronged approach to 

create forward progress. A significant change included utilizing a laser 

pointer to target Thumper onto the scale. The new training plan was 

written up and training sessions began immediately after supervisor 

approval. 

Method 
Obtaining voluntary weights was the end goal of the training plan but we 

also hoped to achieve better daily visual checks, reduce flight distance, 

reduce the frequency of stress behaviors, and increase his comfort 

being closer to us. At this time, the Austral/Asia team consisted of 

three keepers who agreed to dedicate time each day to implementing 

Thumper’s training plan. Rather than assigning a primary trainer as 

we usually would with a new behavior, we decided to collectively train 

Thumper in order to increase the number of sessions and positive 

attention he would receive, thus allowing Thumper to be trained every 

day of the week. The following sections detail the key elements of the 

training plan that finally led to a breakthrough and the reduction of 

Thumper’s stress response when around keepers. 

Desensitization 
Previous attempts to desensitize Thumper to the presence of people 

in the exhibit were met with little success, likely because he usually 

stayed hidden deep inside clumps of palm fronds, making the process 

much more difficult. We decided to desensitize Thumper using counter¬ 

conditioning, a form of active desensitization where a new stimulus is 

paired with reinforcement (Ramirez, 1999). We gave him his morning 

diet to reinforce him while we stood nearby. Using counter-conditioning 

for desensitization had been attempted in the past but his lack of 

motivation, combined with time constraints on trainers, resulted in a lack 

of progress. Also at this time, we made a change in our diet schedule for 

the exhibit. Instead of leaving food overnight, we began to pull the food 

at the end of the day to encourage a kangaroo who was also housed in 

the exhibit to take medicine in the morning. While the change allowed 

us to successfully medicate the kangaroo, it also had a direct effect on 

Thumper’s motivation. Suddenly, he was out every morning waiting for 

his diet. Initially, we placed the food bowls outside and let him eat with 

the rest of the mob while we stood across the yard. After a week, we 

began feeding all 1.5 kangaroos in the barn and gave Thumper his diet 

outside. At first, we stayed approximately six meters (20 feet) away. Each 

day, we stood a little closer to his food bowl. Soon, he was approaching 

us when he saw the food bowl in our hands and we could stand next to 

him as long as we did not make sudden movements. 
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Figure 1. A trainer attempts to target Thumper onto the scale using the laser pointer. 

Scheduled Reinforcement 
In addition to desensitization work we also scheduled reinforcement 

times to give Thumper more opportunities to earn rewards. We worked 

on simple behaviors with low criteria in order to build our relationships, 

increase his understanding of cue-behavior-reinforcement process to 

help in the shaping procedure, and build behavior history. Gaining the 

animal’strustisan important step toward relationship building (Ramirez, 

1999). We began by choosing the end of the day when the closing shift 

keeper walked past the exhibit because the training session was easy 

to work into our schedule. Rather than enter the yard, the trainer would 

stop on the boardwalk in front of the exhibit and call Thumper’s name. 

If he came out, he was tossed a peanut, his favorite treat. The trainer 

would call his name again and if he came closer, he received another 

peanut. The criteria for reinforcement was low, so that he received the 

reward as long as he came out of the bushes. Soon, Thumper was often 

waiting for us at the end of the day. If not, he began to reliably come 

out when his name was called. He was much more responsive when 

we were on the boardwalk rather than in the exhibit. These short daily 

sessions helped us build a more positive relationship with Thumper and 

allowed us to observe him more frequently. 

Laser Pointer 
Knowing we needed to meet Thumper at his current comfort level rather 

than push him beyond, we decided to use a laser pointer for targeting 

instead of the lollipop-style target. To increase our distance from him 

even more during training sessions, the trainer stayed on the boardwalk 

surrounding the exhibit and opportunistically waited for a time when 

Thumper was visible. During the first session, the trainer pointed the 

laser pointer next to Thumper. He immediately investigated the green 

dot and was bridged using an already established whistle bridge 

then reinforced using a shelled and halved peanut. The laser pointer 

was gradually moved farther from Thumper using approximations. 

Initially, Thumper did not always stay at training sessions for very 

long. Sometimes, he would target a couple of times and then duck 

back into the bushes. If another animal approached, a guest walked 

past, or the wind blew, he would often hide and would not come back 

out. Sessions ended when he left the vicinity of the trainer. After two 

weeks of targeting with the laser pointer, Thumper began coming to the 

boardwalk at the front of the exhibit when he heard us passing. Next, 

we began standing inside the exhibit during training sessions but kept 

a far distance from him. 

After five weeks of implementing the new training plan, Thumper was 

reliably targeting the laser pointer, approaching in the morning for his 

diet, and comingto the front of the exhibit when cued during scheduled 

training times. Trainers continued to the next training step to obtain a 

voluntary weight. A large portable animal scale was placed in the exhibit 

near the bushes. During the first session, the trainer targeted Thumper 

near the scale using the laser pointer but a loud noise scared him away 

and the session ended. Three days later, we tried again. Thumper again 

targeted near the scale but the male kangaroo hopped on the scale 

and would not let Thumper near it. One trainer distracted the kangaroo 

while the other trainer asked Thumper to target onto the scale using 

a combination of a lure of cooked sweet potato on the scale and the 

laser pointer to target him (see Fig. 1). When he targeted close enough 

to the scale to see the sweet potato, he immediately stepped on but his 

tail was hanging off so the weight was not accurate. After finishing the 

sweet potato, Thumper hopped off the scale. Using the laser pointer, 

the trainer targeted Thumper onto the scale from the long end so his 

entire body, including his tail, was on. The trainer then bridged and 
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jackpotted Thumper by throwing him high-value reinforcers. Over the 

next few training sessions, the laser target was faded and a cue for the 

‘scale’ behavior was added. 

Communication 
Because all three trainers were working simultaneously with Thumper, 

precise communication was a vital part of the process. As much 

as possible, we wanted to use the same body language, cues, and 

reinforcement delivery. When we could, we watched each other’s training 

sessions. We kept detailed notes on each training session and wrote 

further comments in our communication log. When one trainer had a 

great session, we made sure to tell the others exactly what happened. 

Most importantly, we recognized when we needed help. For example, 

when we began using the scale, the entire team watched the first session 

while one trainer asked Thumper to target onto the scale usingthe laser 

pointer. When she was not successful, she asked a different trainer 

who had worked with him longer and had a more positive relationship 

to try during the next session and Thumper got on the scale during 

that session. Because each trainer had a slightly different behavior 

history with him, asking a trainer who had a better relationship with him 

increased the likelihood he would perform the behavior. The first trainer 

then continued to build her relationship with him and was able to target 

him onto the scale in future attempts. Many factors can contribute to 

success in a training session, but taking the true team approach and 

leaving our training egos at the door helped immensely. 

Discussion 
Thumper’s breakthrough of getting on the scale was the first of many. 

Following this achievement, Thumper rapidly began doing things he 

had never done before, including taking reinforcement from our hands, 

voluntarily entering the barn, and allowing us to touch him (see Fig. 2). 

We have successfully recorded monthly voluntary weights since 22 

October 2015 when Thumper first got on the scale. We also noticed 

him socializing with the kangaroos more. Fie now often naps with the 

mob, allowing guests to see him. During a recent volunteer encounter, 

he took a peanut from a volunteer who had never been in the kangaroo 

exhibit or interacted with Thumper in any way. His flight distance has 

significantly decreased and we do not see stress behaviors even when 

we stand in his holding stall where he previously showed a high stress 

level. We can now monitor him better for any signs of a reoccurrence of 

his medical issues, including an abscessed tooth, which requires close 

observation of his face for swelling, watery eyes, and difficulty eating. 

A key component to this project’s success was removing the diet 

overnight, which led to an increase in Thumper’s motivation without 

negatively impacting his weight. Although the change was not made 

Figure 2. Thumper takes reinforcement from a trainer’s hand. 
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Figure 3. Trainers build trust with Thumper and MooShu during scheduled 
reinforcement times. 

because of Thumper, changing how or when food is offered without 

decreasing the amount of food is a training tool we will continue to use. 

Thumper did not require much desensitization with the large animal 

scale used. While we did try placing food on or near the scale as a lure 

to encourage Thumper to approach, this was not helpful for positioning 

him onto the scale so we did not continue doing it. Seeing the scale in 

the exhibit every month when we weighed other animals in the exhibit 

likely increased Thumper’s comfort with being next to and on the scale. 

He also had the opportunity to observe other animals standing on the 

scale and getting rewarded, possibly leading to observational learning. 

“One of the best ways to build trust is through a high rate of positive 

reinforcement” (Martin, 2015). The use of scheduled reinforcement 

sessions with very low behavioral criteria allowed us to have a high 

rate of reinforcement. Standing outside the exhibit for these sessions 

allowed us to work with him despite his large flight distance. Another key 

to our success was changing the training plan from a traditional target 

pole to a laser pointer because Thumper was so flighty. This allowed 

the trainer to stand outside his flight distance and gradually move from 

outside the exhibit to inside the exhibit. Laser pointers have since been 

used as training tools successfully for other species in the Austral/Asia 

area of Brevard Zoo including red kangaroos, Visayan warty pigs, and 

Reeves’s muntjacs. 

Only a few institutions in North America exhibit swamp wallabies. Now, 

guests who visit Brevard Zoo are able to see Thumper, and they may 

even see a training session with him, watch a keeper talk featuring him, 

or watch him interact with enrichment-not bad for a solitary macropod. 

This paper was presented atthe2016ABMA Conference, Tampa Florida. 
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Training Tales Coordinator 

Comments by Beth Posta 

Counterconditioning -the process of undoing a behavior 

by encouraging an incompatible behavior in its place. 

Counterconditioning is often employed to desensitize people 

with phobias to the stimulus that causes the phobia. Over 

time, and paired with a positive response, many people 

can be cured of their phobias. As we see in this Training 

Tale, counterconditioning can also be used with animals to 

desensitize them to an aversive stimulus. In this case, the 

wallaby, a naturally reclusive animal, had been conditioned 

to avoid people following an unpleasant experience of being 

isolated for medical care. The wallaby’s (undesirable) 

behavior of hiding or avoiding humans, presented a 

challenge for the care staff charged with obtaining weight 

measurements. Counterconditioning offered a positive 

method of associating favorite food treats (peanuts) when 

approaching the keepers, which would contradict the 

undesirable response of hiding and decrease the distance 

between the care staff and the wallaby. 

This training project was well planned out and incorporated a 

number of elements of a successful training program: 

The use of the animal's natural history to guide their plan. 

Knowing that the swamp wallaby is typically reclusive, the 

keepers found a way to work with the animal’s natural 

behavior and instincts. 

While a bit serendipitous, discovering that changing the 

feeding schedule (but not decreasing food amounts) helped 

to increase the wallaby’s food motivation and create a positive 

environment for the animal to come out of hiding. 

By gradually increasing exposure to the keepers using 

positive reinforcement (peanuts and other favorite foods), 

the staff was able to use approximations and work at the 

wallaby’s comfort level and pace to achieve success. A key 

to successful counterconditioning and desensitization is 

progressing at a pace that the animal is comfortable with. 

Conditioning one criterion at a time: The keepers 1) reinforced 

the wallaby for first emerging from the bushes, 2) then 

encouraged the wallaby to approach the staff, and finally, 3) 

target trained him to step on a scale. 

Counterconditioning is an important tool in our training 

toolbox. By reinforcing positive responses at the current 

level of comfort and slowly progressing, the staff was able 

to replace the wallaby’s fear response with a willingness 

and ultimately a desire to approach them, ultimately giving 

Thumper more opportunities to utilize his environment and 

teaching him that proximity to the keepers resulted in a 

positive experience. Nice work - and thanks for sharing your 

Training Tale! 
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We want to hear your Training Tales: 
the good, the bad and the fabulous! 

Did you enjoy the latest Training Tale? Was this information useful 

or inspiring? Do you have any operant conditioning experiences that 

others would benefit from reading? Please submit your “Training 

Tales” and experiences in operant conditioningto share with Animal 
Keepers’ Forum readers. This opportunity provides a convenient 

outlet for you to exhibit your training challenges, methods and 

milestones with the AAZK member network. 

Please submit entries based on the following guidelines: 

a. Submit a brief description of a training project at your facility. 

These can be 500 words or less, in text or bullet points - it 

can be longer (up to 1000 words); however, short and simple 

descriptions with a few images are just as perfect. Details should 

include the following: 

1. Define the training goal (what did you try to do and for what 

purpose?) 

2. List important steps (How did you do it - include plans that 

changed along the way/what worked and what didn’t work) 

3. Timeline used (how long did it take) 

4. Tips you learned along the way 

b. Include 3-5 digital photos that clearly depict the animal in the 

learning process or performing the desired goal (provide photo 

caption and photographer of each image). Photos need to be 

300 dpi and at least 1200 x 1800 pixels. 

Please send submissions or questions to: 
Kim Kezer at kkezer@zoonewengland.com or 

Shane Good at shane.good@aazk.org 

(use Training Tales Submission as the subject). 
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An Editor Change: we would like to give a 

huge thank you to Beth Stark-Posta for her years 

of dedication promoting behavioral conditioning 

and more recently joining Jay and Kim as one of the 

Training Tales editors. Beth will be changing her 

roll to help with the development of a new Animal 

Welfare column for the Animal Keepers’ Forum. 

Angela Binney, Animal Records Coordinator at 

Disney’s Animal Kingdom and former Behavioral 

Husbandry Committee Co-chair will be joining 

us again, filling the position as our third editor 

for Training Tales. We are excited to be working 

together again! 
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Utilizing Fire Hose Beds 
for Juvenile Komodo Monitors 

(Varanus komodoensis) 
Megan Baumer 

Supervisor of Reptiles, Fort Worth Zoo 
Fort Worth, TX 

mbaumer@fortworthzoo.org 

Tracy Carrillo 
All-Collections Swing Keeper, Fort Worth Zoo 

Fort Worth, TX 

Fire hose hammocks have been used to provide enrichment for a 

wide variety of species in zoo settings including primates and large 

carnivores. They can be used to create a soft, hammock area for resting 

while providing a meshwork that can be easily utilized to hang browse 

or hide food. Fire hose itself is hardy, relatively easy to clean, and can 

be obtained for free in large quantities. For these reasons, fire hose 

hammocks have proven ideal for use in animal holding areas. Below, we 

detail the use of a fire hose bed in off-exhibit enclosures used to house 

1.1 juvenile Komodo monitors (Varanus komodoensis). 

Original firehose hammock 
The Fort Worth Zoo’s reptile building, the Museum of Living Art (MOLA) 

contains two holding stalls designed for adult Komodo monitors. When 

the zoo received 1.1 juvenile Komodos in 2012, the stalls were modified 

to house smaller animals and extensive perching was added at a variety 

of heights. In 2013, staff installed a woven, fire hose hammock in one 

of the holding areas for the animals’ use. The hammock was extensively 

used for resting by both animals which were shifted in turns into the 

space where the hammock was secured. It became necessary to remove 

the hammock in 2015 as the animals grew larger. Because sub-adult 

and adult dragons are not arboreal, staff was concerned that the height 

of the hammock could lead to dangerous falls as the animals grew. In 

addition, after two years of use, a significant amount of organic debris 

had built up on the hammock and it could not be easily cleaned because 

of the layout of the holding space. However, both juvenile Komodo 

dragons preferred the fire hose hammock to the ground and various 

other log perches while resting. 

New firehose bed 
Because the hammock was a preferred resting area for both dragons, 

staff wanted to offer the animals a replacement. Instead of installing a 

hammock on the holding wall, a stand-alone bed was built. The bed was 

framed in two-inch PVC with a fire hose weave bolted to the top frame. 

Each strap of fire hose was wrapped around the PVC and secured in 

two locations with a bolt running through the PVC. Therefore, the cut 

ends of the fire hose tucked into the bed and gave a more finished 

appearance. The PVC frame keeps the bed relatively light and it can be 

easily pivoted upright and moved around for cleaning. The frame was 

constructed without glue and can betaken apart for storage if necessary. 

Measuring 3' x 2', the bed easily accommodates the growing dragons and 

at one foot in height, both animals can easily move on and off without 

dropping to the ground. 

Conclusion 
The PVC bed gives the animals an elevated resting area off of the 

concrete floor and animals are often observed resting on the fire hose 

bed throughout the day. Because Komodos are susceptible to joint 

problems as they age, staff at the Fort Worth Zoo considered it critical 

to provide a softer resting area, particularly in the winter when the 

floor temperature drops as low as 68 degrees F in some areas. Unlike 

solid stumps, the PVC bed actually adds six square feet of space to 

the enclosure. Staff can additionally use the weave of the bed to hide 

mice and other small food items which the dragons must then extract 

to increase their activity. 

Although fire hose hammocks and other items are often utilized in 

mammal holding areas, these enrichment items are not traditionally 

seen in reptile enclosures. We have found that not only will Komodos 

utilize these items, they may actually prefer them. While the fire hose 

bed is not a substitute for natural perching, which keep nails healthy 

and provides better exercise, it is a preferable resting place to a concrete 

floor. Considering the bed actually adds surface area, it may prove 

particularly useful in small spaces where keepers are attempting to 

maximize their use of space, fffw 
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Enrichment Options Coordinator Comments by Stephanie Miner 

This is a great example of providing a commonly created enrichment item to a species that may not be at the top of our 

fire hose recipient list. By understanding Komodo natural history, it made sense to staff to provide elevated resting 

space and ample perching for the juvenile animals. By observing these animals’ individual experiences with the fire 

hose hammock as juveniles, appropriate modifications for safety were able to be made for the animals as they grew 

so a preferred resting location was able to continue to be provided. Thinking long-term about the health and well-being 

of these animals Qoint issues, providing an elevated area off cooler concrete) is also an important priority, and one 

that can also be addressed with creative enrichment designs such as this. 

As mentioned, fire hose is relatively easy to obtain and often fairly long-lasting. This makes it a great material with 

only our creativity posing limits on its usefulness. By taking a closer look at an animal's natural history and individual 

history it is probably possible for all of us to use any number of common enrichment materials for any number of 

different species that will benefit from it! 
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Capturing smaller free range animals for transport and anesthesia 

can be a stressful event for both keeper and patient. The need to 
make capturing easier, more efficient, and less stressfull drove the 

design of Lyon's Wildlife Induction Units. 

Lyon utilizes a powder coated ungulate friendly color that blends 
the induction unit into the enclosure, This allows for the animal 

acclimatization prior to an uneventful capture. 

A metal construction and heavy duty padding ensures patient 
safety and comfort while providing the durability and longevity 
Lyon products are famous for. 

Large Unit 912-112 Standard Unit 912-106 
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* Lockable for Dangerous Animal Handling 

* Guillotine Doors for Quick Capture 

■ Viewing Window with Slider 

* Complete Darkness in Transit 

* Clear Monitoring During Gas Delivery 

* Durable Powder Coat Finish 

* Light Weight All Metal Construction 

* Dual Carry Handles for Quick Transport 

* Carabiner Quick Lock for Securing Unit 

* Optional Extension Tunnel for Enhanced Acclimatization 

* -? Wor I iirtiteH Waranty 

www.LyonVet.com Call Us at: (888) 596-6872 



AMERICAN 
ASSOCIATION 
of ZOO KEEPERS 

1967-2017 

8476 E. Speedway Blvd. 

Suite 204 

Tucson, AZ 85710-1728 

U.S.A. 

“Dedicated to 
Professional Animal Care” 

'Conncrtlng Kctpcn-YTaridwiilt- 

facebook.com/AAZKinc 

@AAZKinc 

Sound Nutrition for Nature’s Royalty 

Central Nebraska Packing, Inc. offers: 

Classic & Premium Frozen Carnivore Diets 
< ALSO AVAILABLE ■ 

HORSE SHORT LOINS / HORSE & BEEF BONES 

MEAT COMPLETE WITH TAURINE (RAW MEAT SUPPLEMENT FOR ALL CARNIVORES) 

MEMBER: AZA J AAZVlAAZK 

h_1 
877,900,3003 ] 800,445,2881 
P0 Box 550 North Plane, NE 69103-0550 

info & nebfas.kabraod.com ■ nebraskabrand.eom 


